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ABSTRACT 



One of nine brief guides for special educators on 



using computer technology, this guide focuses on access including 
adaptations in iniut devices, output devices, amd computer 
interfaces. Low Lee*, ology devices include •'no-technology" devices 
(usually modif icatic .s to existing devices), simple switches, amd 
multiple switcheo. iigh technology input devices inclJde advanced 
switches, video pointing devices, modified keyboards, ad.ternative 
keyboards, voice recognition devices, amd optical character readers. 
Among output devices are non-computer-dependent or computer-dependent 
c^ievices (including print enlargers, braillers, and light/sound 
tramsmitters) and speech synthesizers. Interfaces used to connect 
various devices with the computer are briefly discussed. Listed are 
six readings, four low technology devices, four advanced switches, 
two video pointing devices, two modified keyboards, four alternative 
keyboards, two voice recognition devices, one optical chairacter 
reader, fivo non-computer-dependent output devices, four 
computer-dependent output devices, four speech synthesizers, three 
computer interfaces, and a video. (DB) 
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A hlg^ school student who ts vtonally tmpalred has u 
asstgnment for his curreRt events daas: foXkm a recent 
major event and present available lacts and analysis of 
the situation to the daas. A nuyor source of toibnnatlon 
for his classmates wttlKKkt visiial tmpalnnents Is the 
newspaper » trat unleas someone reads It to him* he cannot 
use that source* The radio Is an available option bat radio 
news covers^ typlcaBy contains much less detail How- 
ever, with the available computer techncdpg^ he can 
rccetvc the newspaper on a computer disk and« using his 
personal computer equipped with synthesized speech » he 
can auditorily scan the newspaper, Ond the relevant ar- 
ticles, and have the computer read them to him. Using the 
same computer* he can bc^ to write his paper* print it 
out in bralUe so be can check it and change it if necessary* 
and then print it in standard text to hand in to his teadier. 

The above scenario typifies the potential that new and 
emerging technotogy hokis for individuals with dis- 
abilities. Its versatility* and the many applications that 
derive from that quality, are attracting attention from 
many who deal with disabilities. Computer access em- 
txxlles the versatihty of modem technok)gy and its uses 
for persons with disat)ilities. 

Access to computers may be achieved in a variety of 
ways and the same methods of access can be used with 
non«nnputer devices such as standard devkn (sudi as 
tiattery c^>erated toys) or specialty devices (which include 
environmental control units and communication aids). 
These access aidn have been organized into three 
eateries: 1) input (including low tedmology and high 
tcchnok)gy devices); 2) output: and 3) computer inter- 
faces. 

Low Technology Input Devices 

Low technology Input devices are readily available and 
can often be easily and inexpensively made. They range 
from no- technology devices to simple decirical switches. 

Ifo-Tediaologf Devices. The no-techiK^pgy devtoes 
are usually modifications to existing devices* either 
homemade or purchased. They provide better access or 
controlled access to another device. Examples indude 
head pointers for accessing a communication board or a 
typewriter; elongated levers for oQA>ff switches to aUow 
gross motor control; and keyguards on typewriters or 
computers to inhibit unintentional key presses. 



Stayieawttehaa. Theseswttdiesarecapableof estab- 
hahmg two different eiectrtcal states — on or oK The 
dectronics » 4Votved are quite basic and moat people can 
easily learn to oooatruct a simple swltdi. The external 
conjuration of the switdi can he built or piirrhaafd to 
meet the needs of the user* Some eadlly available types 
indude pressure* contact puff. Hg^tsenstUve. and wobble 
switches. 

SevcTal vkleotapes and "how-to" books are available 
for those interested In cmstructii^ swttdies. These 
materials ahow how to make customized switches using 
readily available and t u e xpcual vedectronlcs. 

Multiple awltAes. In a multiple awiidi arrailgeaient 
two or more switdies can be grouped to pnivide the user 
with multlpk onAoff options, each cai^ng a difierent 

response. 

High Tectinoloff Input Devices 

Input devices that use more advanced technologies to 
meet the needs of individuals fidl into this category. They 
range Iran devices that cstablish the same OQ^atate as 
the simple switches to devices thatare difierent configura- 
tions of the standard computer keytxMuti with over 100 
unique states. 

Advanced SwttdMS. tedindqgy switches Indude 
those that can detect eye movementaornolaea and wire- 
less d^Moes that transmit a^0utls to remote devices. For 
example, infra-red l^ts and ultraaonic soundwaves f^n 
alfow the individual with disabilities to control devkxs* 
such as lamps* radloa* TVs* and computers* when physi- 
cally the/ cannot manipulate the oaftki swltdies. 

Vldao Pointing Devices* Two common vkleo pointing 
devices are the Joystick and mouae. These devices are 
used to "poinr to places on the video screen. They have 
either a lever or a ball that can assume many positions. 
These devices measure the position of the lever or ban and 
tell a software program where the device is pointing. Each 
posltkm can be consfclered a separate swltdi with a 
separate response. 

If odllM Kayboafds. Modllkatkms to standard key- 
boards can be hardware or aoflware based. A common 
modlfkatkui allows a sequence of keys to be pressed 
instead of concurrent presaea. One handed or one finger 
typists cannot perform simultaneous key preases often 
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required by oompoler roftmirc* A hardwmre moritflratlno 
may be cotwtnicted to iidc<tm "flngers** to pnmmtwiM k 
kcysckywn at ooetlnifc. A software mod tfl^ 
sequential laey presses in mcm ocy fo€ a short time and 
send all presses simultaneously to the prp^am. letti^l It 
think that all were pressed at the same time. Other 
software modifications alknr the user to define whldik^ 
Is what letter. This allows the most fineqaentiy used letters 
to be positioned where they can be more easily reached. 
Several do-lt-yourself articles have been written on 
metiiods for modifying the kcytx)ard inexpensively. 

Alleraal^ve K^teards. Alternative lc^l)oards rqplaoe 
the standard kcytx)ard« are generally more ntgpd, and 
have a variety of special features. They range from rela- 
tively Inexpensive toudi senstttve pads to p te ci s cl y con- 
figured, molded keyboards with preset keys. Some are 
programmable so the user can decide which key will 
desl^iato what on the k^board and the size of the key 
can be changed to match the user's motor abilities. The 
features prjvlded t>y the modified k^boards (e.g., remov- 
ing the need for simultaneous key presses) usually come 
Installed on alternative keytxiards. Many of these key- 
boards are covered with a vinyl membrane which lends 
their use to young children and individuals with uncon- 
trolled drooling. Some of the advanced keyboards allow 
the user to program levels of reqxmses, that Is, let each 
key return a variety of re^xmses based on the level or 
mode the user has selected. 

The last two groups of hlg^ technology input devices 
IncorpcHate soj^lsticated tedmokigpes and are generally 
quite expensive. These technology are ommionly found 
In tin community but usually in devices (^madilnes that 
have a sing^ purpose. As the technology becomes more 
developed they wUJ become more flexible and will be more 
widely used as Input devkxs for individuals with dis- 
abllltk». 

Voice reoofaltloo. Computers reoq^ilze the human 
voice by attempting to match the soond pattern of a word 
with its dk:tk>nary of sound patterns and their related 
meanings. For example, an indivklttal with very limited 
motor control may use vokx reopgnition to oontnri a 
computer tlirough spoken words or well differentiated 
sounds. The spoken word is reop^ilzed by the computer 
as if the word had been entered on the keyboard. To date, 
voice recognition systems are very limited in thenttmt)er 
of words they can recp^iize and the tolerance for the 
variety of ways one word can tie spoken, but improve- 
ments are being made all the time. 

Optical character readeim* Optical character readers 
are commonly used at the ^ooety store check-out stand. 
The black bars or UCP symbols on products are "read* by 
the mad> a*e. Each set of bars has a spedOc meaning. This 
same technology is being used lor some au^nentative 
communiratlon Ixiards for chlklren who are ncmverfaaL 
Using a wand, the child passes over the bars, which have 
been matched with pictures or words, to produce 
preprogrammed words, phrases, or sentences with syn- 
thesized speech. Scanners can "read* written text They 



are becoming popular in the work setting where a lot of 
text must Ik entered into a computer. Raiber than type it 
the text Is scamied and It Is aulonatkadly converted Into 
the computer text With a voice synthestaerattadied, this 
technotogy can Iwoome a reading assistant far an in- 
dividual with visual Impalrmenta. 

OutpVit Devices 

Vm CnmpwimASsgssdMt Derioes* Output devices 
aieelthcrnop>conqwiier*€lependcntorcomputerKlepend- 
ent devices. Non-computer-dependent devices indode 
print enhurgera, braiUers, and h^il^ound transmltfters. 
Some oftheae can l)e used with computer systems or have 
sister products des^^ied for computer iystcms, Print 
enlargers rangg from simpir magiktSfh^^MmtM toaophls- 
tlcatcd systenis that allow the user to sdect the print size 
and scroQ around a page, viewing the text on a h^ 
resolution monitor. 

BralDe isaayslem of printing in which a senesof raised 
dots rgMPCsent the letters of the giphahet, The reader fcds 
the dots or letters to read the text. Brainers come in two 
bask: forms: hard braille prodooers and soft bralUe 
producers. Hard bralQers produce a paper oopyofbraille, 
permanently embossing dots on the paper, and function 
similar toa typewriter. The soft bralUer vibrates pins in 
the braille conQguratkm requiring the reader to feel tne 
braille as it passes. There is no permanent record or 
paper copy of the braiUe transusltted. 

Sound and Ug^t transmitters, in their non-computer- 
dependent Ibrm, come in several readily avallal)le devices 
for ctmtroUlng electrical devices in the home. They may lie 
used for controlling lights, radios, and other small ap- 
pliances or Included in security systems. Many of these 
devices do not require spectad adaptations for disabled 
Individuals and can be purchased off- the-shelf. 

Computer Depeodeat Devloas. Many of the devices 
Just described can also be used with a computer. The 
advantage to having a device wbkA functions lioth ways 
Is that access to hiformatton is not limited to just a printed 
source or Just a computer source. Large print diqilays, 
bralUers, and Ught^Mund transmitters are all availid>le in 
computer-dependent forms. 

Speech Synthesisers, Although many non-computer 
devices incorporate speech synthesis (eg., the Speak and 
SpcU toy from Texas Instruments), the technofof^ is 
mkrroprooessor-baaed. There are two types of speech 
synthesizers available* The first type transktes text into 
speech using the same set of rules all Cng|toh speakers 
use. For example, a 'c' followed by an *e* gets the soft 'c' 
sound like that of an All words are not translated 
correctly In this type of system because of the incredible 
number of exoeptkma to the rules in the EngMsb language. 
Additionally, text-to-speech synthesizers frequently sound 
very 'robofk:.' The second type of ^theslzer djgtlzes the 
human vokie, records it, and pluya it tsa?k on demand. 
This reoults in a human sounding vokx, iKtt the number 
of words or phrases available to the aser are vrry !!!nlted 
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because Ifato a|H[>roftch takes up a large amount of com- 
pater memory. 

Computer Interftces 

Many of Ihe devices described In this guide ivork indc- 
pendently of a computer system but can also lie induded 
In a system to add to the range of tnlbrmatloo and abilities 
the uaer with dfsahiHtlrs can access. In order to attadi 
thcsedevlccsto the computer, an tnterface^adevtoe that 
will make the correct connection — Is needed. Some 
devices ttse the standard IttterfiKxs provided CO the com- 
puter. For txamplt^ JoystldGS and the moose generdly 
connect to a standard computer port whidi Is either iNillt 
in or readily available. Others require very ^ledal inter- 
lace devices. Simple switches require a special switdi 
interliaK>e that accepts the plug of the switch. Most switch 
producers abo make a switch interlace. Some interlace 
devices are designed to accept more than one type of input 
device. 

Computer access technology holds many curt sni ad- 
vantages for individuals with disabilities and the promise 
of more to come as new hardware and software are 
developed and refined. 
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